T he use of complementary and alternative medicine (CAM) continues to increase in the United States. In a telephone survey conducted in 1991, 34% of respondents indicated using at least 1 CAM therapy during the past year 1 ; in a similar survey conducted in 1997, the percentage of users had increased to 42%. 2 Surveys have shown that CAM is used for the prevention of disease and the treatment of specific diseases. 1 Physicians can anticipate frequent use of CAM for medical conditions that respond poorly or do not respond at all to conventional medicine. One such condition is fibromyalgia, a syndrome of unknown origin, characterized by chronic widespread pain, multiple tender points, and additional symptoms such as disturbed sleep, stiffness, fatigue, and psychological distress. Single-modality treatments (eg, medications or physical therapy) for this syndrome have been of limited benefit, 3 and many investigators have advocated multimodality treatment programs. 4, 5 The Mayo Fibromyalgia Treatment Program offers a 1 1 /2-day multidisciplinary treatment program. 6 Patients referred to a fibromyalgia treatment program at a tertiary care center are usually adversely affected by their symptoms, have been receiving care from various primary care physicians and rheumatologists, and can be expected to have a high rate of CAM use, as has been documented in patients with chronic rheumatologic diseases. 7 The goal of this study was to evaluate the frequency and pattern of CAM use in patients referred to a fibromyalgia treatment program at a tertiary care center.
PATIENTS AND METHODS
This study was approved by the Mayo Foundation Institutional Review Board. Consecutive patients referred to the Mayo Fibromyalgia Treatment Program between February 2003 and July 2003 were approached in person and asked to complete a survey about their use of CAM therapies. The Mayo Fibromyalgia Treatment Program is staffed parttime by 3 physicians of the Department of Physical Medicine and Rehabilitation and 2 rheumatologists (approximately 0.1 full-time equivalent each). Access to this program is limited to Mayo physician-referred patients with a presumed diagnosis of fibromyalgia. Details regarding this multidisciplinary program have been described previously. 6 After informed consent was obtained at the time of the initial Mayo Fibromyalgia Treatment Program appointment, the survey was administered by a registered nurse who remained available for questions. The nurse collected the completed surveys.
SURVEY INSTRUMENT
A survey was designed to determine the use of CAM therapies during the previous 6 months. The questions addressed the 5 domains outlined by the National Center for Complementary and Alternative Medicine (alternative medical systems, mind-body interventions, biologically 50  42  42  54  48  38  50  48  Spiritual healing (prayers)  43  37  54  44  45  33  36  45  Massage therapy  64  47  52  42  39  29  36  44  Chiropractic treatment  64  37  48  37  27  17  14  37  Weight-loss programs  14  21  25  17  23  21  7  20  Relaxation therapy  14  21  17  17  20  13  7  17  Aromatherapy  21  5  25  14  11  8  0 (12 questions) , and herbs and other dietary supplements (52 questions). Space was provided after each category for patients to write in additional CAM therapies that they had used but were not listed.
STATISTICAL ANALYSES
Variables were described using summary statistics. Descriptive statistics (frequencies and proportions) were calculated to evaluate the frequency and pattern of CAM use in patients referred to a fibromyalgia treatment program at a tertiary care center.
RESULTS

TOTAL CAM USE
Of the 304 patients invited to participate, 289 (95%) completed the survey. As expected from the prevalence of the disease (3.4% for women and 0.5% for men), 8 most of the patients were women (263 women and 26 men). The mean patient age was 48.8 years (range, 18-90 years). Ninetyeight percent of patients (97.7% of women and 100% of men) used some type of CAM therapy. The 10 most frequently used CAM therapies were exercise for a specific medical problem (48%), spiritual healing (prayers) (45%), massage therapy (44%), chiropractic treatments (37%), vitamin C (35%), vitamin E (31%), magnesium (29%), vitamin B complex (25%), green tea (24%), and weight-loss programs (20%). The total CAM use was 100% in all age groups except in the 45-to 54-year age group (95%) and the 75 years or older age group (93%). The median number of CAM modalities used was 8 (25th percentile, 5; 75th percentile, 13).
CAM USE BY MODALITIES
Treatments and Techniques. Eighty-seven percent of patients used 1 or more treatments and techniques. The median number of treatments and techniques used was 3 (25th percentile, 1; 75th percentile, 5). Treatments and techniques used by 5% or more of patients are given in Table 1 . Treatments and techniques used by 1% to less than 5% of patients included craniosacral therapy, hypnosis, aquatic programs, and yoga. Exercise for a specific medical problem was the most frequently used modality, with its use being highest in the 45-to 54-year age group (54%).
Vitamins and Minerals. Eighty-three percent of patients used 1 or more vitamins and minerals. The median number of vitamins and minerals used was 3 (25th percentile, 1; 75th percentile, 5). Vitamins and minerals used by 5% or more of patients are given in Table 2 . Vitamin C was the most commonly used individual vitamin (35%) and magnesium the single most frequently used mineral (29%). The use of vitamin C was highest in patients in the 75 years or older age group (50%) and lowest in the 35-to 44-year age group (24%). The use of magnesium was highest in patients 75 years or older (43%) and lowest in patients 18 to 24 years (7%). Twelve percent of patients reported the use of megavitamins. Vitamins and minerals used by 1% to less than 5% of patients included choline, niacin, silver, and boron. Herbs and Other Dietary Supplements. Fifty-one percent of patients used 1 or more herbs and other dietary supplements. The median number of herbs and other dietary supplements used was 1 (25th percentile, 0; 75th percentile, 3). Supplements in this category used by 5% or more of patients are given in Table 3 . The most frequently used herb and other dietary supplement was green tea (24%), which was used most frequently in the 35-to 44-year age group (31%). Of note is the high use of echinacea (29%) in the 18-to 24-year age group. Supplements used by 1% to less than 5% of patients included black cohosh, lutein, St John's wort, isoflavone, cayenne, bilberry, ephedra (ma huang), methylsulfonylmethane, goldenseal, senna, shark cartilage, feverfew, colostrum, cascara sagrada, malic acid, cat's claw, pau d'arco, turmeric, creatine, hops, probiotics, kava, saw palmetto, 5-hydroxytryptophan, grape seed, burdock, don quai, stinging nettle, dandelion, flaxseed, kelp, melaleuca, and oregano.
DISCUSSION
Fibromyalgia represents an enigma to modern medicine, and the etiopathogenesis is far from elucidated. The treatment of patients with fibromyalgia is difficult, and no single treatment has been successful. Therefore, multimodality treatment programs have been developed. These programs usually include lifestyle modification and pharmacological interventions intended to relieve pain, improve sleep quality, and treat mood disorders. 9 Because response to treatment is frequently poor, patients with fibromyalgia can be expected to be interested in a variety of CAM treatments.
Patients seen in tertiary care centers are usually physician referred or have at least been evaluated by other physicians. By the nature of this type of practice, patients usually accept conventional medical treatments, and the use of CAM by these patients could be considered complementary rather than alternative. Therefore, in a strict sense, this study evaluated only the use of complementary therapies in patients referred to a fibromyalgia treatment program and not alternative therapies.
Of note, the term CAM is in flux because therapies that have been proved to be safe and effective are often adopted into the armamentarium of conventional health care. Hence, a therapy that is considered CAM today may in fact be considered conventional once a sufficient degree of valid research is obtained. Because this is a dynamic process, differences exist regarding which therapies or treatments should be considered CAM at any point in time. In our survey, we included exercise for a specific problem, commercial diets, and self-help groups since these were included in surveys conducted by Eisenberg et al, although these modalities may be considered conventional at this time in most practices. We excluded the use of multiple vitamins with and without minerals, vitamin D, folic acid, calcium, iron, and potassium because these supplements are used frequently to address a conventional medical need or indication. Nonetheless, these supplements might be considered complementary in some practices.
CAM therapies have become an important subject to rheumatologists and physiatrists because many patients try complementary treatments. 10 Survey data have shown that many rehabilitation specialists endorse some form of CAM and believe in its usefulness 11 and that most rheumatologists incorporate some CAM therapies into their professional practice through either direct patient care or referral to other providers. 12 In a published survey mailed to a random sample of 2000 physician members of the American College of Rheumatologists, respondents were queried about their knowledge of 22 CAM therapies. Respondents reported knowing enough to discuss 10 of the therapies with patients, to consider 9 of the therapies to be part of legitimate medical practice, and to refer patients to someone else for 8 of the 22 therapies. When direct clinical use of the therapies was combined with referral, 9 of the 22 modalities had been used by more than 50% of the respondents, with counseling or psychotherapy (85%) and exercise (81%) at the top of the list. Alternatively, there were 9 therapies for which 75% of the sample reported no clinical use ( Interestingly, none of these modalities were considered part of legitimate medical practice by a substantial proportion of the sample, and as many as 50% of the respondents reported insufficient knowledge to discuss any of them with their patients. This is an important finding because 45% of our patients with fibromyalgia used spiritual healing, 12% used music therapy, 10% used homeopathy, 9% used magnets, and 8% used energy healing.
The evidence for efficacy of nonherbal or supplement CAM treatments in patients with fibromyalgia was summarized recently. 13 The systematic review concluded that the direction of evidence was "clearly positive" for the use of treatment with acupuncture and massage and "tentatively positive" for homeopathy.
Exercise was the most frequently used modality by our patient population (48%). The evidence for use of exercise is mixed. Sim and Adams 14 performed a systematic review of randomized controlled trials from 1980 to May 2000 of nonpharmacological interventions for fibromyalgia and concluded there was preliminary support of moderate benefit for aerobic exercise. However, in a randomized trial performed in the Netherlands, no clear benefit from fitness training and biofeedback training was found compared with usual care.
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Magnetic therapies were used by 9% of our patients. A randomized, placebo-controlled, double-blind trial of static magnetic fields for fibromyalgia revealed no significant difference between groups that used real magnets and those that used sham magnets. 16 In a review by Ernst 13 regarding effectiveness of herbs and dietary supplements, the only herb or supplement mentioned for patients with fibromyalgia was capsaicin, with a tentatively positive direction of evidence.
CAM THERAPIES FOR PATIENTS WITH FIBROMYALGIA
In an open pilot study that evaluated the potential benefits of coenzyme Q 10 (200 mg/d) combined with ginkgo biloba extract (200 mg/d) in patients with fibromyalgia, the authors reported a progressive improvement in quality-oflife scores and are now planning a controlled trial. 17 Some beneficial effects have been reported with Sadenosylmethionine 18 and 5-hydroxytryptophan 19 in treating fibromyalgia.
In reviewing the 10 top modalities used by our study population, it becomes apparent that many of these practices can be considered complementary to standard medical treatments. Use of exercise for a specific medical problem, spiritual healing (prayers), massage therapy, and chiropractic treatments are usually considered safe and helpful for several medical conditions, leading to improvement in quality of life.
Many of the herbs and other dietary supplements used by our patients are known to have potential adverse effects and may pose a risk to the patient. Some of the concerns with the use of these supplements are adverse effects on coagulation (ginkgo biloba, garlic), cardiovascular function (ephedra), and cognition (valerian, kava, St John's wort). Of particular concern to us was the use of ephedra by 9 patients and kava by 4 patients. Ephedra, also known as ma huang, is a sympathomimetic that has been associated with hypertension, palpitations, angina, myocardial infarction, cerebrovascular accidents, and seizures. 20 Linked to more than 17 deaths, ephedra has pharmacokinetics similar to the anesthetic vasopressor ephedrine. 21 Canada banned all sales of ephedra products in January 2002. In May 2003, legislation was signed that made Illinois the first state to ban the sale of ephedra. On February 6, 2004 , the Food and Drug Administration published a final rule prohibiting the sale of dietary supplements that contained ephedra (the rule was effective 60 days after February 6, 2004) . Our patients who used ephedra or kava had no documentation of such use in their medical records. Use of kava has been tentatively linked to liver damage, and the sale of kava has been banned from the market in Switzerland, Germany, Canada, Australia, and France. Several other countries are considering similar action. 22 The Medicines Control Council of South Africa withdrew kava-containing products on the basis of accumulated worldwide evidence that such products pose a rare but serious risk of liver toxicity.
Ginkgo biloba was used by 20 (7%) of our patients. Several reports of bleeding problems associated with longterm ginkgo use can be found in the literature, including postlaparoscopic cholecystectomy bleeding 23 and spontaneous subdural hematoma. 24 Intracerebral hemorrhage was noted when ginkgo biloba was combined with long-term use of warfarin. 25 Twenty-five (9%) of our patients used garlic. Spontaneous epidural hematoma resulting in paraplegia 26 and postoperative hemorrhage 27 have been associated with excessive consumption of garlic.
Barbiturates, hypnotics, benzodiazepines, and narcotics may have synergistic or unpredictable effects if combined with sedative herbal medicines that affect neurotransmitters. 28 The long-term use of high-dose valerian has been linked to a possible postoperative benzodiazepine-like withdrawal reaction, resulting in cardiac failure and delirium during emergence from general anesthesia. 29 A 54-year-old man who combined the herb kava with cimetidine, terazosin hydrochloride, and alprazolam became semicomatose. 30 The antidepressant botanical St John's wort has been reported to cause excessive sedative effects if combined with narcotics. 31 Botanical agents are often pharmacologically active, particularly with respect to liver metabolism. When a botanical decreases or increases the metabolism of a chemotherapeutic agent, increased toxicity or lowered efficacy may result. St John's wort is the best known of several botanical treatments that induce enzymes in the cytochrome P-450 family, 32 in particular CYP3A4. Thus, it is not surprising that several case reports have been published in which drug levels were significantly reduced by the coadministration of St John's wort. These drugs include indinavir, 33 digoxin, 34 and cyclosporine. 35 Although many of the potential adverse effects are based on isolated case reports, it is important to keep them in mind, particularly when there is no clear indication for using any of these supplements.
An open patient-physician discussion about the potential usefulness and risks of CAM modalities is helpful. Because patients underreport the use of dietary supplements, 36 they should be asked specifically about such use. Once physicians know their patients are using CAM therapies, they should relate which CAM modalities can be considered truly complementary and which modalities could possibly be harmful.
CONCLUSION
This study shows that CAM use is common among patients referred to a fibromyalgia treatment program at a tertiary care center. Because of the widespread and growing use of CAM, especially by patients with chronic illnesses, physicians and other health care practitioners must become familiar with the most frequently used CAM modalities in their patient population and openly discuss the risks and benefits of CAM practices with their patients. Truly complementary modalities should be integrated with mainstream medical therapies, whereas harmful or ineffective treatments should become obsolete. More research is needed to determine the usefulness and potential adverse effects of many CAM modalities.
